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systems that are only moderately sensitive and not completely
validated for this use to assess the potential health effects from
exposure to complex mixtures of chemicals.

The amount of material to be used for toxicological evaluation
should be adequate to conduct the Phase 1 studies described in the
following text. In the event that Phase 2 and Phase 3 studies are
also to be conducted, considerable quantities (i.e., gram quantities)
of the concentrate are likely to be needed. If the treatment modality
and the source of water have not changed, obtaining samples poses no
real problem. However, the stability of the material over time must
also be determined. If the composition of the concentrate deteri-
orates or changes with time, then the problems are further compounded
(see Chapter 4). For the research (pilot-plant) phase of a study,
fingerprint chemical analyses should be conducted on each batch of
water concentrate to obtain a measure of the constituents. Because
it will not be possible to conduct all the bioassays at the same time
and because samples will be taken on a continuing basis, it is
important to know how the concentrates differ in chemical composition
from test to test.

Several logistical problems will arise when a toxicity testing
scheme is undertaken. Studies in animals are likely to require
sizable quantities (i.e., grams) of water concentrates. Either a
large sample can be obtained at one time and used throughout the
study, or samples can be prepared on a continuing basis. The latter
sampling procedure has the advantage of being representative of
chronic human water consumption patterns. For concentrates with
demonstrated stability over time, concentrates taken on several
occasions could be combined and the entire sample subjected to
toxicological testing. This method will reduce the possibility that
water samples taken at any one time are unrepresentative. The length
of the interval between samplings will depend on the changing nature
of the chemical composition and the degree of certainty desired.
Whenever there is a major change in the supply of raw water or the
treatment process, then a sample should be taken and concentrated for
toxicological evaluation.

Central to the toxicity testing sequence is consideration of the
extent to which the sample should be concentrated. The goal is to
obtain sufficient concentration to be able to measure toxic effects
while minimizing artifact formation. The potential for artifact
formation from the concentration technique should be evaluated prior
to dose-response testing. This may be accomplished with short-term
tests (e.g., the Ames/Salmonella assay) at a constant dose for
different concentration multiples or by measuring cytotoxicity in
cell cultures. Dose-response testing would then be conducted at a
concentration multiple for which no evidence of artifact formation
can be shown. Because of the uncertainty in this area, the panel
recommends preparation of concentrates by at least two complementary
procedures and the testing of each for artifact formation. (See
Chapter 4.)

Dose selection for animal testing is also of concern. It is
important that the doses used be reasonable multiples (e.g., 100 to
1,000 times) of anticipated human exposure. They should be sufficient
to establish an effect level, and any resultant dose-response